Dac-23-05 10:47ain Frorn-QUALCOIAI AF-210A 



858-845-2550 



T-127 P. 005/015 F-998 



PATENT 



IN THE CLAIMS 

Please amend claim 14. Please cancel claims 16, 24-39, and 42-59. A complete Ustmg of 
tbe claims is shown below. 

1 . (Qrigiijal) A inefliod of performing spatial processing in a wireless time division 
duplexed (IDD) multiple-input multiple-output (MIMO) coimnunication system, comprising: 

processing a first transmission received via a first link to obtain at least one eigenvector 
usable for spatial processing for both data transmission received via tiie first link and data 
transmission sent via a second link; and 

performing spatial processing for a second transmission with the at least one eigenvector 
prior to transmission over the second link. 

2. (Original) The method of claim 1 , furttier comprising: 

perfonning spatial processing on a third transmission received via the first link with the at 
least one eigenvector to recover data symbols for the third transmission. 

3 . (Original) The method of claim 1 , wherein the first transmission is a steered pilot 
received on at least one cigenmode of a MIMO channel for the first link* 

4. (Original) The method of claim 1 , wherein the first transmission is a MIMO pilot 
comprised of a plurality of pilot transmissions sent from a plurality of transmit antennas, and 
wherein the pilot transmission firom each transmit antenna is identifiable by a receiver of the 
MIMO pilot 

5. (Original) The method of claim 4, wherein the processing a first transmission 
includes 

obtaining a channel response estimate for the first link based on the MEMO pilot, and 
decomposing the channel response estimate to obtain a plurality of eigenvectors usable 
for spatial processing for the first and second links. 
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6. (Original) The method of claim 5, wherein the channel response estimate for the first 
link is decomposed using singular value decomposition. 

7. (Original) The method ofclaim 4, fiirfher comprising: 

perfonning spatial processing on pilot symbols with the at least one eigenvector to 
generate a steered pilot for transmission on at least one eigenmode of a MIMO channel for the 
second link. 

8. (Original) The method of claim 1, wherein the second transmission is spatially 
processed with one eigenvector for transmission on one eigenmode of a MIMO channel for the 
second link. 

9. (Original) The method of claim 1 , wherein the second transmission is spatially 
processed with a normalized eigenvector for transmission on one eigenmode of a MIMO channel 
for the second li^v^ the normalized eigenvector including a plurality of elements having same 
magnitude. 

10. (Original) The mefliod of claim 1, wherein the first transmission is a steered pilot 
generated with a nonnalized eigenvector for one eigenmode of a MIMO channel for the first Unk, 
the normalized eigenvector including a plurality of elements having same magnitude, and 
whi^ein one eigenvector usable for spatial processing for the first and second links is obtained. 

1 1. (Original) The method of claim I, finfher comprising: 

calibrating the first and second links such thai a channel response estimate far the first 
link is reciprocal of a channel response estimate for the second link. 

12 . (Original) The method of claim 1 1 , wherein the calibrating includes 

obtaining con^ction factors for the first link based on the channel response estimates for 
the first and second links, and 
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obtaimng correction factors for the second link based on the channel response estiniates 
for the first and second links. 

13. (Original) The method of claim 1, wherein the TDD MIMO communication system 
utilizes orthogonal frequency division multiplexijig (OFDM), and wherein the processing for the 
first transmission and the spatial processing for the second transmission are performed for each 
of a plurality of subbands, 

14. (Amended) An apparatus in a wireless time division duplexed (TDD) multiple-input 
multiple-output (MEMO) communication system, comprising: 

means for processing a first transmission including at least one steered pilot received on 
at least one eigenmode of a MIMQ channel via a first link to obtain at least one eigenvector 
usable for spatial processing for both data transmission received via the first link and data 
transmission sent via a second link; and 

means for performing spatial processing for a second transmission with the at least one 
eigenvector prior to transmission over the second link. 

15. (Original) The ^araUis of claim 14, fiaither comprising: 

means for performing spatial processing on a third transmission received via the first link 
with the at least one eigenvector to recover data symbols for the third transmission, 

16. (Cancelled) 

17. (Original) The apparatus of claim 14, whei^ the first transmission is a MIMO pilot 
comprised of a plurality of pilot transmissions sent firom a plurality of transmit antennas, and 
wherein the pilot transmission from each transmit antenna is identifiaible by a receiver of the 
MIMO pilot, 

18. (Original) The apparatus of claim 17, finther comprising: 

means for obtaining a channel response estimate for the fnrst link based on the MMO pilot; and 
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means for decomposing the cbamiel response estimate to obtain a plurality of eigenvectors usable 
for spatial processing for the first and second links. 

19, (Original) An apparatus in a wireless time division duplexed (TDD) multiple-input 
multiple-output (MIMO) communication system, comprising; 

a controller operative to pit)cess a first transmission received via a first link to obtain at 
least one eigenvector usable for spatial processing for both data transmission received via the 
first link and data transmission sent via a second link; and 

a transmit spatial processor operative to perfonn spatial processing for a second 
transmission with the at least one eigenvector prior to transmission over the second link. 

20, (Original) The apparatus of claim 19, fiirther comprising: 

a receive spatial processor operative to perform spatial processing on a third transmission 
received via the first link with the at least one eigenvector to recover data symbols for the third 
transmission* 

21, (Original) The apparatus of claim 19. wherein the first transmission is a steered pilot 
received on at least one eigenmode of a MIMO chazmel for the first link. 

22. (Original) The ^aratus of claim 19, wherein the first transmission is a MIMO pilot 
comprised of a plurality of pilot transmissions sent ftom a plurality of transmit antemias, and 
wherein the pilot transmission firan each transmit antenna is identifiable by a receiver of tlie 
MIMO pilot. 

23. (Original) The i^paratus of claim 22, wherein the controller is fiaither operative to 
obtain a channel response estimate for the first link based on the MIMO pilot and to decompose 
the channel response estimate to obtain a plurality of eigenvectors usable for spatial processing 
for the first and second links. 

24. (CanceUed) 
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25. (CanceUed) 

26. (Cancelled) 

27. (Cancelled) 

28. (Cancelled) 

29. (Cancelled) 

30. (Cancelled) 

31. (Cancelled) 

32. (Cancelled) 

33. (Cancelled) 

34. (Cancelled) 

35. (Cancelled) 

36. (Cancelled) 

37. (CanceUed) 

38. (Cancelled) 

39. (Cancelled) 
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40. (Original) A method of performing spatial processing in a wireless time division 
duplexed (TDD) multiple-input multiple-output (MIMO) communication system, comprising: 

performing spatial processing on pilot symbols with a normalized eigenvector for one 
ei genmode of a MIMO channel to generate a first steered pilot for transmission via the one 
eigenmode of the MIMO channel, the normalized eigenvector including a plurality of elements 
having same magnitude; and 

performing spatial processing on data symbols with the normalized eigenvector prior to 
transmission on the one eigenmode of the MIMO chaimeL 

41 . (Original) The method of claim 40, further comprising: 

performing spatial processing on pilot symbols with an unnonnalized eigenvector for the 
one eigenmode to generate a second steered pilot for transmission via the one eigenmode of the 
MIMO channel. 

42. (Cancelled) 

43. (Cancelled) 

44. (Cancelled) 

45. (Cancelled) 

46. (Cancelled) 

47. (Cancelled) 

48. (Cancelled) 

49. (Cancelled) 
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50. (Cancelled) 

51. (Cancelled) 

52. (Cancelled) 

53. (Cancelled) 

54. (Cancelled) 

55. (Cancelled) 

56. (Cancelled) 

57. (Cancelled) 

58. (Cancelled) 

59. (Cancelled) 



Attomey Docket Na: 020613 
Custonwr No.: 23696 



9 



PAGEII/IS'RCVDATinS 1:56:35 PM [Eastern Standard Timel'SVRiUSPW^^^^ 



